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(54) IMAGE FORMING METHOD 

(57)Abstract: 

PURPOSE: To prevent the generation of selective development so as to prevent reduction in image density or fog 
in an initial stage in an image forming method based on a two-component developing method using an insulating 
carrier. 

CONSTITUTION: In an image forming method using a developer consisting of at least an insulating carrier, in which 
a volume specific resistance is 1012£2cm or more, and a toner, a volume average grain diameter (Ds50) and a 
percentage (S6.35) by number for a grain with a diameter of 6.35u.m or less for a toner, which is used in a starting 
toner, and a volume average grain diameter (Da50) and a percentage (A6.35) by number for a grain with a diameter 
of 6.35um for an auxiliary toner satisfy the following relationship; 1.15>Ds50/Da50>1.00, 0.80>S6.35/A6.35. 
Ds50=6.0- 10.0um, A6.35=10-70. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The image formation approach characterized by realizing the following relational expression in the image 

formation approach using the developer with which volume resistivity consists of the insulating carrier and toner more 

than 1012-ohmcm at least between the volume mean particle diameter (Ds50) of a toner, number % of pieces 6.35 

micrometers [ or less ] (S6.35) used into the developer for a start in this developer, and the volume mean particle 

diameter (Da50) of the toner for supply, and number % of pieces 6.35 micrometers or less (A6.35). 

1.15 >=Ds50/Da50 >=1.000.80 >=S6.35/A6.35 (in addition, it is 50= 6.0-10.0 micrometers of Ds(es), and A6.35=10- 

70.) 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the developer, especially concerning the image formation approaches 

of having used the xerography etc., such as a copying machine and a printer. 

[0002] 

[Description of the Prior Art] There are the electrostatic-charge image developing-negatives methods, such as a 
xerography, as the typical image formation approach conventionally, and the image formation approach using the thing 
and two component developer which use a 1 component developer is in the electrostatic-charge image developing- 
negatives method. 

[0003] In the image formation approach using a two component developer, a toner is charged by the frictional 
electrification of a carrier and a toner, and an image is formed by developing and developing the electrostatic latent 
image formed in the photo conductor. Since this approach can be controlled by both sides of a carrier and a toner by 
electrification control, it is stable and is used in the large range. [ of the development property ] 
[0004] By this image formation approach, the developer for a start which consists of a carrier and a toner first is 
supplied in a development counter, subsequently the toner for supply follows the toner consumption by use, and it is 
supply **** (since the carrier itself is not consumed, only a toner is supplied). By this, into a developer, where the 
carrier and toner of the specified quantity are mixed, it is always existed and used, but it is required in order for giving 
so suitable electrification for the supplied toner to carry out 2 component development to stability. 
[0005] Although it is the developing-negatives method which the 2 component developing-negatives method is an 
outstanding approach, and has become the current mainstream, the demand to an image formation method in recent 
years is severe, and the further amelioration is demanded from the field. It is easy to start the so-called selection 
development as one of them, and when especially an insulating carrier is used, the phenomenon developed more nearly 
alternatively than the toner of the diameter of a large drop occurs. For this reason, since the toners of the diameter of a 
large drop which exists in the developer for a start decrease in number, the concealment nature of a toner particle to a 
carrier front face becomes high and the amount of electrifications of a toner increases before supplying the toner for 
supply, the problem to which image concentration falls may be generated. In JP,59-220765,A, what specified the 
relation between the particle size of the toner in the developer for a start and the particle size of the toner for supply in 
order to prevent generating of a magnetic brush mark is proposed. It is possible to prevent generating of early selection 
development also by this approach. However, by this proposal, as compared with the start toner, 1.5 micrometers or 
more of toners for supply are large, the so-called change of resolution occurs, and an early image is stabilized and is not 
formed. 

[0006] This invention is proposed in order to solve the above problem. 
[0007] 

[Problem(s) to be Solved by the Invention] It is in proposing the image formation approach that generating of selection 
development can be prevented and an early image concentration fall can be prevented in the image formation approach 
by the 2 component developing-negatives method using an insulating carrier. 
[0008] 

[Means for Solving the Problem] The technical problem of this invention is attained by taking the following 
configuration. 

[0009] The image formation approach characterized by realizing the following relational expression in the image 
formation approach using the developer with which volume resistivity consists of the insulating carrier and toner more 
than 1012-ohmcm at least between the volume mean particle diameter (Ds50) of a toner, number % of pieces 6.35 
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micrometers [ or less ] (S6.35) used into the developer for a start in this developer, and the volume mean particle 
diameter (Da50) of the toner for supply, and number % of pieces 6.35 micrometers or less (A6.35). 
[0010] Invention can be completed by finding out preventing generating of early selection development and decreasing 
the abundance of the diameter toner of a granule 6.35 micrometers or less especially by falling the abundance of the 
diameter toner of a granule, by 1.15 >=Ds50/Da50 >=1. 000.80 >=S6.35/A6.35 (in addition, it is 50= 6.0-10.0 
micrometers of Ds(es), and A6.35=10-70.), i.e., this invention. 

[001 1] As described above, this invention tends to solve the trouble at the time of using an insulating carrier, and 

remarkable effectiveness is demonstrated when the insulating carrier with which especially volume resistivity has the 

resistance more than 1012-ohmcm is used. 

[0012] 

[Function] 

(Configuration of the carrier of this invention) This invention tends to solve the trouble at the time of using an insulating 
carrier, and the method which improves the volume resistivity of a carrier is used for production of an insulating carrier 
by covering resin to the nuclear particle of a carrier in many cases. 

[001 3] It is not limited especially as resin for covering in this invention, but the high ingredient of resistance can be 
used. Specifically, they are methacrylic acids, such as styrene, such as styrene and alpha methyl styrene, methyl 
methacrylate, methyl acrylate, ethyl methacrylate, ethyl acrylate, butyl methacrylate, butyl acrylate, and cyclohexyl 
methacrylate. Or the vinyl polymerization object (a copolymer is sufficient as these and a homopolymer is sufficient as 
them) which consists of derivatives of halogen content acrylic acids, such as halogen system monomers, such as vinyl 
carboxylic acids, such as olefins, such as a derivative of an acrylic acid, ethylene, and a propylene, vinyl acetate, and 
benzoic-acid vinyl, vinylidene fluoride, and tetra-FUROOROECHINREN, tetrafluoro propyl methacrylate, and 
pentafluoro propyl methacrylate, or a methacrylic acid etc. is mentioned. 

[0014] The covering thickness of resin has desirable 0.1-10.0 micrometers, and it is 0.5-5.0 micrometers more 
preferably. When this thickness is thin, the fall of resistance occurs, when thickness is excessive, it becomes difficult to 
hold this film to homogeneity, isolation of covering resin is generated, and problems, such as image fogging, are 
generated. 

[0015] This volume resistivity shows the value measured by static resistance. Specifically, it asks under 200 g/cm2 load 
and the electric field of 1000 V/cm using the following formula from resistance between carrier layers. In addition, 
measurement environments are 20 degrees C / 50%RH. 

[0016] volume resistivity (omegacm) =(RxS)/t - here, R shows resistance (omega), S shows the cross section (cm2) of 
a carrier sample, and t shows the thickness (cm) of a carrier sample. 

[0017] All can be used if it is the particle which has ferromagnetism, such as iron, a Cu-Zn ferrite, a Cu-Mg ferrite, and 
magnetite, as a magnetic particle used as the nucleus which constitutes a carrier. Moreover, 30-200 micrometers of 
magnetic particles are 35-150 micrometers preferably in volume mean particle diameter. 

[0018] As the approach of manufacturing a carrier in this invention The approach of covering resin with the method 
which sprays on the nuclear particle of a carrier and dries using the solution which was not **(ed) especially limited but 
dissolved resin in the solvent to a nuclear particle, the approach of mixing the nuclear particle of a carrier, and the 
particle of the resin for covering, and subsequently giving and covering the mechanical-shock force, and after mixing 
the resin particle for covering for a carrier nuclear particle further, the approach of applying and covering heat etc. is not 
limited especially. Moreover, it is the method with which the approach of carrying out laminating covering of the resin 
layer is also used preferably. 

[0019] (Configuration of a toner) A toner comes to contain binding resin, a coloring agent, and the additive of others 
which are used if needed. It is not limited especially as binding resin which constitutes a toner, but well-known various 
resin is used conventionally. For example, styrene resin, acrylic resin and styrene / acrylic resin, polyester resin, etc. are 
mentioned. It is not limited especially as a coloring agent which constitutes a toner, but well-known various ingredients 
are used conventionally. For example, a carbon black Nigrosine color and aniline-bule cull coil blue chrome yellow 
ultra marine blue E. I. du Pont de Nemours oil red quinoline yellow methylene-blue chloride copper-phthalocyanine- 
blue malachite-green-oxalate rose bengal etc. is mentioned. As other additives, fixable amelioration agents, such as 
electric charge control agents, such as for example, salicylic acid derivatives, an azo system metal complex, etc., and 
low-molecular- weight polyolefine carnauba wax, etc. are mentioned. 

[0020] Moreover, a non-subtlety particle may be added from a viewpoint of fluid grant to a coloring particle toner. As a 
non-subtlety particle, inorganic oxide particles, such as a silica titania alumina, are desirable, and, as for these inorganic 
particle, it is still more desirable that hydrophobing processing is carried out by the silane coupling agent, the titanium 
coupling agent, etc. 
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[0021] The particle size of a toner is 6.0-10.0 micrometers in volume mean particle diameter. When volume mean 
particle diameter is small, the amount of the whole diameter toner of a granule increases the effectiveness of this 
invention, the effectiveness of this invention is not demonstrated, and since there are few diameter toners of a granule 
itself which gives change of development nature when particle size is still larger, the effectiveness of this invention is 
not demonstrated. Furthermore, it is required to realize the following relational expression between the volume mean 
particle diameter (Ds50) of a toner, number % of pieces 6.35 micrometers [ or less ] (S6.35) used into the developer for 
a start in a developer as particle size distribution of a toner, and the volume mean particle diameter (Da50) of the toner 
for supply, and number % of pieces 6.35 micrometers or less (A6.35). 

[0022] It is 1.15 >-Ds50/Da50 >=1.000.80 >=S6.35/A6.35 in addition 50= 6.0-10.0 micrometers of Ds(es), and 
A6.35=10-70. 

[0023] Moreover, although there is especially no measuring method of the particle size distribution in this invention 
what is limited, the value measured using Coulter counter TA-II (coal tar company make) is used suitably. 
[0024] If the ratio of the volume mean particle diameter of an initial toner and a supply toner exceeds 1.15, an early 
toner will become large too much and the repeatability of image quality, especially a thin line will serve as a defect. 
Moreover, since the ratio of 6.35 micrometers or less is 0.80 or less when it is less than 1.00, it is necessary to make 
particle size distribution of a toner into Sharp extremely, and is impractical. Moreover, when number% of pieces 6.35 
micrometers or less of ratio is larger than 0.80, an early concentration fall cannot be prevented. 
[0025] (The image formation approach of this invention) Although not limited especially, it is suitable for the so-called 
development of the contact method with which a photo conductor side and a developer layer contact in a development 
field as a suitable approach. Especially, effectiveness is demonstrated in the 2 component MAG brush contact 
development using an insulating carrier. In this case, the thickness of a developer is 0.4-5mm suitably 0.1 -8mm in a 
development field. Moreover, the gap of a photo conductor and developer support is 0.2-2.0mm preferably 0.1 -3. 0mm. 
[0026] In addition, especially as a photo conductor, it is not limited but inorganic photo conductors, such as a zinc 
oxide, a selenium, an arsenic selenium, a selenium tellurium, and an amorphous silicon, and an organic photo conductor 
can be used. The amorphous silicon photo conductors from a problem and organic photo conductors, such as 
contamination according to trash at recent years, are desirable. 
[0027] 

[Example] Although an example is given and this invention is hereafter explained to a detail, the mode of this invention 
is not limited to this. In addition, the "weight section" is expressed as the "section." 

[0028] (Example of toner production) After mixing and classifying [ kneaded, ground and ] the polyester resin 100 
section, the carbon black 8 section, and the low-molecular-weight (number average molecular weight = 3200) 
polypropylene 5 section, the hydrophobic silica was added 0.8% of the weight as an external additive, and the toner was 
prepared. In addition, the particle size distribution of a toner is shown below. 
0029] 
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[0030] (Example of carrier production) To the Cu-Zn ferrite particle whose volume mean diameter is 65 micrometers, 
the solution in which the solvent was made to dissolve resin was covered using the spray drying method, and the carrier 
1 was obtained so that thickness might be set to 2.1 micrometers in styrene-acrylic resin. 

[003 1] Furthermore, resin was covered using methyl methacrylate and cyclohexyl methacrylate, and the carrier 2 was 
obtained. 

[0032] (Example of developer preparation) The developer was prepared using said toner and carrier. The example of 
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^reparation is shown in the following table. 
0033] 

Table 2] 
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[0034] (Evaluation) The amorphous silicon photo conductor was used as a photo conductor, and the developer layer was 
evaluated using the image formation equipment set to 1.9mm in the gap of 3.8mm, a photo conductor, and developer 
support. The combination of an initial toner (developer) and a supply toner is shown in the following table 3. Evaluation 
carried out 10,000-sheet printing continuously in the high-humidity/temperature environment (33 degrees C / 80%RH), 
and compared transition of image concentration. Concentration carried out using the image of 1.40 as a manuscript, and 
evaluated also about fogging further. All evaluated concentration and fogging per 500 sheets. Concentration is relative 
reflection density which sets concentration of paper to 0, and is the relative concentration to which fogging set 
concentration of paper to 0.000 similarly. As an evaluation result, the maximum concentration difference and the 
maximum fogging concentration between 10,000 sheets were evaluated. For density measurement, it measured using 
Macbeth concentration meter RD-918. 
[0035] 
[Table 3] 
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[0036] 
[Table 4] 
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[0037] this inventions 1-6 — both the maximum concentration difference and the maximum fogging concentration 
although — it is satisfactory practically ~ although a characteristic value is shown, it turns out that the examples 1-4 of a 
comparison have a problem in any they are at least, and it is not suitable for practical use. 
[0038] 

[Effect of the Invention] The image formation approach that generating of selection development can be prevented and 
an early image concentration fall and a fogging can be prevented by this invention in the image formation approach by 
the 2 component developing-negatives method using an insulating carrier can be proposed. 



[Translation done.] 
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